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Introduction

The indole nucleus is an important structural motif in

medicinal chemistry.1 Several substituted indoles have been

referred to as privileged structures as they are capable of

binding to many receptors with high affinity.2 Among the

derivatives of indoles, bisindole scaffolds were received

much attention as important building blocks for the syn-

thesis of many natural products and other biologically active

compounds.3 They possess antitumor (I),4 genotoxicity (II),5

antihyperlipidemic and antiobesity (III)6 (Figure 1) and

radical scavenging  activities.7 Further, tris-indolyl scaffolds

are known to show bacterial metabolic8 and cytotoxic agents

(IV).9 

Owing to their important biological activities, many

synthetic chemists are giving great attention towards the

development of convenient methods for the synthesis of new

indole derivatives.10 Recently, we have reported the syn-

thesis of tetracyclic [6,5,5,6] indole ring via a tandem

cycloannulation of β-oxodithioester with tryptamine in one-

pot catalyzed by In/TFA.11 And, our literature survey reveal-

ed that ethyl-substituted ketene dithioacetals have been

utilized in Michael addition reactions with indoles catalyzed

by triflouroacetic acid (TFA)12 or FeCl3,
13 in presence of

dichloromethane (DCM) as solvent. Thus, we were intrigued

to examine the feasibility and more ecofriendly of above

reported works using well known α-oxoketene dithioacetals.14

Therefore, as a continuous interest in the development of

new methodologies for the synthesis of nitrogen containing

heterocyclic compounds,15a-d we endeavored to develop an

Figure 1. Selected bis- and tris-indole alkaloids.

Scheme 1. Synthesis of bis,tris-indolylketones and meridinian derivatives.
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efficient, selective and mild method for the preparation of

β,β-bisindolyl-ketones 4, tris-indolylketones 7 and meridi-

anin derivatives 8 by treating α-oxoketene dithioacetals with

indole in the presence of InCl3 under solvent-free conditions

(Scheme 1).

Initially, we expected the Michael reaction of 3,3-bis-

(methylthio)-1-phenylprop-2-en-1-one 1a (1.0 mmol) and

N-methylindole 2a (2.0 mmol) in presence of 5.0 mol % of

InCl3 in EtOH (5 mL) gave the (E)-3-(1-methyl-1H-indol-3-

yl)-3-(methylthio)-1-pheny-l-prop-2-en-1-one (4a) in 65%

of yield under refluxing condition (Table 1, entry 1). So

other acids such as TFA, BF3·OEt2 and FeCl3 were also

investigated, and found that these acids could not catalyzed

this reaction efficiently (entries 2-4). TFA facilitated β-

indolylketones formation in moderate yield of 60% (entry

2). However, we choose InCl3 over TFA, as it is a versatile

stable acidic reagent with relatively mild nature and environ-

mentally friendly in compare to TFA, which is a noxious

reagent. The model reaction was performed in other solv-

ents, such as MeOH, DCM, and DMF but the corresponding

products were obtained in only 35%, 60% and 56% yields,

respectively (entries 5-7). To our surprise, when the reaction

was performed in solvent-free condition using InCl3 (entry

8), the reaction gave the product in good yield of 85%.

Further, the catalytic loading of InCl3 was tested (entry 9),

the results showed 5 mol % of InCl3 was the best amount. It

is concluded that the optimum reaction condition was InCl3
(5.0 mol %) as a catalyst without any solvent at 80 °C. 

Having established the optimal reaction conditions, we

tested scope of the substrates and found all reactions of

various α-oxoketene dithioacetals and indoles leading to

corresponding 3,3-bis(1-methyl-1H-indol-3-yl) derivatives 4

(Table 2). The results of reactions of various α-oxoketene

dithioacetals with indole 2a/b showed that the process could

tolerate both aromatic ketones with electronically different

substituents (entries 5-9) and even extremely electron-rich

aromatic α-oxoketene dithioacetals (such as 2-acetyl furan

and 2-acetyl thiophene) (entries 10-11), and even aliphatic

ketones such as methyl (entries 3-4). It is observed that the

substituents on the aromatic rings had some influence on the

yields of products 4. The aromatic ketones with electron-

withdrawing groups, such as chloro and bromo (entries 8-9)

reacted faster and gave higher yields than those with elec-

trondonating groups, such as methyl and methoxyl groups

(entries 5-7). The N-methylated indole afforded higher

yields than indole, which should be related to the electronic

effect. 

Then, the α-oxoketene dithioacetal 1b was next subjected

to condensation with aromatic aldehyde 5 in the presence of

5% alcoholic KOH and ethanol to give the cinnamoylketene

dithioacetals 6. It was anticipated that α-cinnamoylketene

dithioacetals 6 would undergo 1,4-addition with indole (ratio

1:3) with subsequent elimination of the two-SMe groups and

further addition of one indole (2a) to double bond conjugate

to carbonyl group would yield the tris-indolylketones. Thus,

cinnamoylketene dithio-acetals (6a; 2.0 mmol) and indole

(2a; 6.0 mmol) were stirred for 2.5 h under solvent-free

condition at 100 oC using InCl3 (5.0 mol %), as expected, the

product 1,1,5-tris(1-methyl-1H-indol-3-yl)-5-phenylpent-1-

en-3-one (7a) was obtained in good yield (78%). The longer

in reaction time and higher temperature may be attributed

Table 1. Optimization of reaction conditions for the synthesis of β-
indolylketonesa

Entry Solvent
Catalyst

(equiv)

Time

(hr)

Yieldb 

(%)

1 EtOH InCl3 (5 mol %) 3 65

2 EtOH TFA (5 mol %) 3 60

3 EtOH BF3·OEt2 (5 mol %) 3 45

4 EtOH FeCl3 (5 mol %) 3 50

5 MeOH InCl3 (5 mol %) 3 35

6 DCM InCl3 (5 mol %) 3 60

7 DMF InCl3 (5 mol %) 3 56

8 Solvent free InCl3 (5 mol %) 2 85

9 Solvent free InCl3 (10 mol %) 2 85

aReaction conditions: 1a (1.0 mmol), 2a (2.0 mmol) and bIsolated yield.

Table 2. Synthesis of bis-indolylketonesa

Entry R1 R2 Product
mp

(oC)

Yieldc

(%)

1 Ph Me 4a 167-169

(162-164)b
85

2 Ph H 4b 233-235

 (236-238)b
75

3 Me Me 4c 177-179 

 (233-235)b
85

4 Me H 4d 223-225 73

5 4-MeO-Ph Me 4e 170-172 

(165-167)b
84

6 4-MeO-Ph H 4f 136-138

(135-136)b
75

7 4-Me-Ph Me 4g 155-157 83

8 4-Cl-Ph Me 4h 206-208 90

9 4-Br-Ph Me 4i 216-218

 (218-220)b
87

10 thionyl Me 4j 194-196

 (190-192)b
83

11 furyl Me 4k 165-167 82

aReaction conditions: 1 (2.0 mmol), 2 (4.0 mmol), catalyst (5.0 mol %).
bLiterature mp. (ref. 12-13); solvent-free, 80 oC, 2 h. cIsolated yield.
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due to addition of three indole moieties to 6 as compare to 1,

which accommodate only two indole moieties. 

Further, we wished to synthesize meridianin alkaloids as

they are biologically important. Thus, when 1a (1.0 mmol)

and N-methylindole (1.0 mmol) were reacted in presence of

5.0 mol % of InCl3, the β-indolylketones 3 was obtained in

poor yield of 45%. In next experiment, to the reaction

mixture of 1a and 2a, guanidine nitrate (0.5 mmol) and

KOH (1.25 mmol) were added and refluxed in EtOH (5 mL)

for 18 h and determined by TLC giving the expected product

in good yield of 79%. Thus, four derivatives of meridianin

alkaloids were synthesized by using the same procedure

(Table 3).

The diversity of this protocol with respect to α-oxoketene

dithioacetals 1a-h (Table 2), cinnamoylketene dithioacetals

6a-d (Table 3) and synthesis of meridianin alkaloids (Table

4) are well represented following the environmentally

benign process. The structures of all the newly synthesized

compounds 4a-l, 7a-d and 8a-d were confirmed satisfactory

from their elemental and spectral (IR, 1H and 13C NMR)

studies and also comparing to the known compounds. X-Ray

diffraction analysis of β,β-indolylketone 4g further supports

the structural elucidation (Figure 2).

Experimental

All compounds were fully characterized by spectroscopic

data. 1H NMR (300 MHz) and 13C NMR (75 MHz) spectra

were recorded on FT-NMR spectrometer using CDCl3.

Chemical shifts δ are in parts per million (ppm) with either

CDCl3 as solvent and are relative to tetramethylsilane (TMS)

as the internal reference. Data are reported as follows:

chemical shift, multiplicity (s = singlet, d = doublet, t = tri-

plet, m = multiplet, br = broad) and coupling constants (J) in

Hertz. The FT-IR spectra were recorded on a FT-IR spectro-

meter (KBr). Gas chromatography-electron impact mass

spectrometry (GC-EIMS) spectra were measured on a Varian

spectrometer using ionization by fast atom bombardment

(FAB). Melting points were determined on a “Veego” capill-

ary melting point apparatus and are uncorrected. Silica gel

60 was used for column separations. Chemical yields refer to

the pure isolated substances. 

Typical Procedure for Bis-indolyl Synthesis. The α-oxo-

ketene dithioacetal (2.0 mmol) and indole (4.0 mmol) were

mixed throughly to get a paste like mixture. InCl3 (5 mol %)

was added to the pasty mixture, which was then stirred at 80
oC for the stipulated period of time. After completion of the

reaction (as monitored by TLC), CH2Cl2 (10 mL) was added

to the mixture and then 20 mL of H2O was poured to the

mixture. The organic layer was dried over anhydrous Na2S3

and the solvent was evaporated under reduced pressure and

purification by column chromatography over silica gel, elut-

ing with ethyl acetate–hexane (2:8, v/v), to give a yellow

solid with 83% yield.

3,3-Bis(1-methyl-1H-indol-3-yl)-1-p-tolylprop-2-en-1-one

(4g): Yellow solid; mp 155-157 °C; 1H NMR (400 MHz,

CDCl3) δ 7.92 and 7.82, (s each, 1:1H, ArH), 7.38 (d, J = 8.4

Hz, 1H, ArH), 7.26-7.32 (m, 2H, ArH), 7.17-7.23 (m, 6H,

ArH), 7.12 (s, 1H, -C=CH), 6.97 (t, J = 14.8 Hz, 1H, ArH),

6.79 (d, J = 8.0 Hz, 1H, ArH), 3.78 and 3.76 (s each, 3:3H,

2NCH3), 2.17 (s, 3H, CH3); 
13C NMR (150 MHz, CDCl3) δ

Table 3. Synthesis of tris-indolylketones

Entry R3 R2 Product
mp

(oC)

Yieldc

(%)

1 Ph Me 7a 113-115 78

2 2-Me-Ph Me 7b 126-128

(119-121)b
80

3 4-MeO-Ph Me 7c 135-137 84

4 4-Cl-Ph Me 7d 121-123 85

aReaction conditions: 6 (2.0 mmol), 2 (6.0 mmol), catalyst (5.0 mol %).
bLiterature mp. (ref. 13); solvent-free, 100 oC, 2.5 h. cIsolated yield.

Table 4. Synthesis of meridianin alkaloids

Entry R1 Product
mp

(oC)

Yieldc

(%)

1 Ph 8a 158-160

 (163-165)b
79

2 4-MeO-Ph 8b 215-217

 (223-225)b
71

3 4-Me-Ph 8c 134-136 75

4 4-Cl-Ph 8d 191-193 82

aReaction conditions: 1 (2.0 mmol), 2 (2.0 mmol). bLiterature mp. (ref.
16). cIsolated yield.

Figure 2. ORTEP diagram of 4g with ellipsoids at 30% probability.
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191.2, 143.6, 141.9, 138.0, 137.7, 137.0, 133.5, 132.5, 128.7,

128.3, 127.4, 126.5, 122.6, 121.9, 121.3, 121.1, 120.9, 120.0,

118.6, 117.7, 115.0, 110.0, 109.4, 33.3, 33.1, 21.6; IR (KBr)

3062, 2980, 1625, 1386, 1141 cm−1; MS m/z 404 (M)+;

Calcd for C28H24N2O: C, 83.14; H, 5.98; N, 6.93; O, 3.96.

Found: C, 83.06; H, 5.86; N, 6.85; O, 3.85.

1-(4-Chlorophenyl)-3,3-bis(1-methyl-1H-indol-3-yl)prop-

2-en-1-one (4h): Yellow solid; mp 206-208 °C; 1H NMR

(400 MHz, CDCl3) δ 7.95 and 7.76 (d each, J = 8.4 and 7.4

Hz, 1:2H, ArH), 7.40 (d, J = 7.4 Hz, 1 H, ArH), 7.34-7.38

(m, 1H, ArH), 7.31-7.33 (m, 2H, ArH), 7.22-7.30 (m, 7H,

ArH), 7.18 (s, 1H, -C=CH), 7.01 (t, J = 14.0 Hz, 1H, ArH),

3.77 and 3.75 (s each, 3:3H, 2NCH3); 
13C NMR (150 MHz,

CDCl3) δ 190.8, 148.2, 144.3, 138.0, 137.0, 133.9, 133.1,

131.7, 130.1, 127.8, 127.7, 126.6, 122.7, 121.9, 121.4, 121.1,

121.0, 120.0, 118.7, 116.0, 114.3, 110.0, 109.5, 33.2 (2C); IR

(KBr) 3063, 2952, 1624, 1379, 1125 cm−1; MS m/z 424

(M)+; Calcd for C27H21ClN2O: C, 76.32; H, 4.98; Cl, 8.34;

N, 6.59; O, 3.77. Found: C, 76.27; H, 4.88; Cl, 8.29; N, 6.50;

O, 3.71.

1-(Furan-2-yl)-3,3-bis(1-methyl-1H-indol-3-yl)prop-2-

en-1-one (4k): Pink solid; mp 165-167 °C; 1H NMR (400

MHz, CDCl3) δ 7.95 and 7.77, (d each, J = 8.4 and 7.4 Hz,

1:1H, ArH), 7.47 and 7.50 (s each, 1:1 H, ArH), 7.18-7.42

(m, 8H, ArH), 7.16-7.13 (m, 1H, ArH), 6.98-7.12 (m, 1H,

ArH), 3.81 and 3.75 (s each, 3:3H, 2NCH3); 
13C NMR (150

MHz, CDCl3) δ 180.2, 149.2, 148.4, 147.3, 143.0, 141.4,

132.4, 131.3, 131.0, 130.2, 129.7, 129.2, 128.8, 128.7, 128.6,

127.0, 126.7, 124.7, 123.3, 117.5, 115.9, 113.6, 110.0, 30.9,

30.5; IR (KBr) 3046, 2945, 1624, 1512, 1120 cm−1; MS m/z

380 (M)+; Calcd for C25H20N2O2: C, 78.93; H, 5.30; N, 7.36;

O, 8.41. Found: C, 78.87; H, 5.23; N, 7.29; O, 8.36.

Typical Procedure for Tris-indolyl Synthesis. The cinn-

amoylketene dithioacetals 6a (2.0 mmol) and indole 2a (6.0

mmol) were mixed throughly to get a paste like mixture.

InCl3 (5 mol %) was added to the pasty mixture, which was

then stirred at 100 oC for the stipulated period of time. After

completion of the reaction (as monitored by TLC), CH2Cl2
(15 mL) was added to the mixture and then 30 mL of H2O

was poured to the mixture. The organic layer was dried over

anhydrous Na2S3 and the solvent was evaporated under

reduced pressure and purification by column chromatography

over silica gel, eluting with acetate–hexane (2:8, v/v), to

give a yellow solid with 78% yield. 

1,1,5-Tris(1-methyl-1H-indol-3-yl)-5-phenylpent-1-en-

3-one (7a): Yellow solid; mp 113-115 °C; 1H NMR (400

MHz, CDCl3) δ 7.83 (d, J = 8.0 Hz, 1H, ArH), 7.36-7.41 (m,

6H, ArH), 7.35-7.21 (m, 10H, ArH), 7.14-7.15 (m, 2H, ArH),

7.01 (s, 1H, ArH), 6.80 (d, J = 7.2 Hz, 2H, ArH), 4.42 (t, J =

14.0 Hz, 1H, CH), 3.81 (s, 3H, NCH3), 3.76 and 3.74 (s

each, 6H, 2NCH3), 3.21-3.23 (m, 2H, CH2); 
13C NMR (150

MHz, CDCl3) δ 200.0, 142.4, 142.0, 139.2, 137.6, 137.3,

134.6, 132.4, 131.3, 131.1, 131.1, 129.9, 129.4, 129.4, 129.0,

128.4, 128.3, 128.1, 127.3, 127.1, 126.9, 124.8, 124.6, 124.3,

123.9, 123.5, 123.1, 122.8, 120.5, 118.1, 117.5, 112.9, 49.1,

41.4, 33.6, 33.3, 33.1; IR (KBr) 3071, 2966, 1614, 1377,

1124 cm−1; MS m/z 547 (M)+; Calcd for C38H33N3O: C,

83.33; H, 6.07; N, 7.67; O, 2.92; Found: C, 83.25; H, 5.97;

N, 7.62; O, 2.86.

5-(4-Methoxyphenyl)-1,1,5-tris(1-methyl-1H-indol-3-

yl)pent-1-en-3-one (7c): Pale white solid; mp 135-137 °C;
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 7.8 Hz, 1H,

ArH), 7.39-7.48 (m, 6H, ArH), 7.21-7.37 (m, 9H, ArH),

7.18-7.20 (m, 2H, ArH), 7.01 (s, 1H, ArH), 6.79 (s, 1H,

ArH), 4.41 (t, J = 13.6 Hz, 1H, CH), 3.91 (s, 3H, OCH3),

3.75 (s, 3H, NCH3), 3.72 (s, 6H, 2NCH3), 3.30-3.32 (m, 2H,

CH2); 
13C NMR (150 MHz, CDCl3) δ 199.8, 148.4, 147.0,

141.5, 140.0, 139.3, 139.1, 139.1, 138.2, 136.2, 136.1, 132.5,

132.3, 130.1, 129.0, 128.8, 128.5, 128.3, 128.1, 126.9, 126.8,

124.5, 124.0, 123.3, 117.5, 116.7, 113.5, 54.5, 50.3, 41.0,

33.8, 33.2, 33.1; IR (KBr) 3075, 3001, 1623, 1134 cm−1; MS

m/z 577 (M)+; Calcd for C39H35N3O2: C, 81.08; H, 6.11; N,

7.27; O, 5.54; Found: C, 81.01; H, 6.03; N, 7.20; O, 5.47.

5-(4-Chlorophenyl)-1,1,5-tris(1-methyl-1H-indol-3-yl)-

pent-1-en-3-one (7d): Yellow solid; mp 121-123 °C; 1H

NMR (400 MHz, CDCl3) δ 7.56 (d, J = 7.6 Hz, 1H, ArH),

7.31-7.38 (m, 5H, ArH), 7.13-7.29 (m, 9H, ArH), 6.84-6.92

(m, 3H, ArH), 6.80 (d, J = 7.8 Hz, 2H, ArH), 4.42 (t, J =

13.8 Hz, 1H, CH), 3.73 (s, 3H, NCH3), 3.69 (s, 3H, NCH3),

3.68 (s, 3H, NCH3), 3.11-3.13 (m, 2H, CH2); 
13C NMR (150

MHz, CDCl3) δ 199.5, 142.3, 142.2, 142.2, 141.1, 138.2,

138.1, 138.0, 134.1, 133.8, 133.6, 130.0, 130.8, 128.6, 128.4,

128.2, 128.0, 127.9, 121.6, 121.5, 121.5, 120.2, 120.2, 111.5,

111.5, 107.2, 107.1, 107.1, 48.0, 40.6, 33.8, 33.6, 33.4;

IR (KBr)  3068, 3012, 1629, 1127 cm−1; MS m/z 581 (M)+;

Calcd for C38H32ClN3O: C, 78.40; H, 5.54; Cl, 6.09; N,

7.22; O, 2.75; Found: C, 78.32; H, 5.47; Cl, 6.01; N, 7.16; O,

2.68.

Typical Procedure for Mono-indolyl Synthesis. The experi-

mental procedure is same as for the synthesis of 4a-k, only

the molar ratio of 1a and 2a are in 1:1 ratio.

(Z)-3-(1-Methyl-1H-indol-3-yl)-3-(methylthio)-1-p-tolyl-

prop-2-en-1-one (3a): Yellow solid; mp 108-110 oC; 1H

NMR (400 MHz, CDCl3) δ 7.93 and 7.78 (d each, J = 8.0

and 8.4 Hz, 1:2H, ArH), 7. 27-7.41 (m, 2H, ArH), 7.19-7.24

(m, 5H, ArH), 6.96 (t, J = 14.3 Hz, 1H, ArH), 3.75 (s, 3H,

NCH3), 2.78 (s, 3H, CH3), 2.41 (s, 3H); 13C NMR (150 MHz,

CDCl3) δ 188.9, 160.4, 144.4, 131.2, 131.1, 130.2, 128.9,

128.5, 128.4, 128.3, 126.8, 126.7, 124.5, 123.8, 123.5, 117.5,

116.3, 31.1, 20.8, 18.3; IR (KBr) 2987, 1641, 1523, 1211

cm−1; MS m/z 307 (M)+; Calcd for C19H17NOS: C, 74.23; H,

5.57; N, 4.56; O, 5.20; S, 10.43; Found: C, 74.16; H, 5.51;

N, 4.49; O, 5.16; S, 10.36.

A General Procedure for Synthesis of Meridinian Deriva-

tives 8. A mixture of 3 (0.25 mmol), guanidine nitrate (0.5

mmol) and KOH (1.25 mmol) were refluxed in EtOH (5

mL) for 18 h until all the starting materials was completely

consumed as indicated by TLC. The mixture was cooled to

room temperature and 15 mL CH2Cl2 was added, and the

reactions mixture was then filtered. The volatiles in the

filtrate were evaporated under reduced pressure and the

resultant residue was purified by silica gel column chromato-

graphy (ethyl acetate/hexane 1:9, v/v) to afford 8a as a white

solid (79%).
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4-(1-Methyl-1H-indol-3-yl)-6-p-tolylpyrimidin-2-amine

(8c): Pale white solid; mp 134-136 °C; 1H NMR (300 MHz,

CDCl3) δ 8.81 (d, J = 3.3 Hz, 1H, ArH), 8.50 (s, 1H, ArH),

8.21 (d, J = 4.2 Hz, 2H, ArH), 7.76 (d, J = 5.4 Hz, 2H, ArH),

7.45 and 7.35 (t each, J = 7.2 and 6.3 Hz, 1:1:1H, ArH), 6.86

(s, 1H, ArH), 6.53 (s, 2H, NH2), 3.72 (s, 3H, NCH3), 2.15 (s,

3H, CH3); 
13C NMR (150 MHz, CDCl3) δ 161.7, 158.6, 156.4,

139.1, 136.6, 135.2, 131.6, 128.0, 122.7, 122.5, 121.1, 112.5,

125.2, 111.8, 110.0, 98.1, 32.8, 19.9; IR (KBr) 3375, 1523,

1234 cm−1; MS m/z 314 (M)+; Calcd for C20H18N4: C, 75.98;

H, 5.37; N, 18.65; Found: C, 75.88; H, 5.30; N, 18.55.

4-(4-Chlorophenyl)-6-(1-methyl-1H-indol-3-yl)pyrimidi

n-2-amine (8d): White solid; mp 191-193 °C; 1H NMR

(300 MHz, CDCl3) δ 8.56 (d, J = 4.8 Hz, 1H, ArH), 8.26 (s,

1H, ArH), 8.11 (d, J = 4.2 Hz, 1H, ArH), 7.44 (d, J = 5.7 Hz,

1H, ArH), 7.24 and 7.03 (t each, J = 6.0 and 3.9 Hz, 1:1H,

ArH), 6.86 (s, 1H, ArH), 6.49 (s, 1H, ArH), 3.78 (s, 3H,

NCH3), 2.15 (s, 3H, CH3); 
13C NMR (150 MHz, CDCl3) δ

161.7, 159.6, 157.5, 141.8, 135.6, 135.2, 133.0, 130.6, 129.5,

127.9, 124.7, 120.1, 120.0, 110.8, 110.7, 100.1, 33.0; IR

(KBr) 3365, 1554, 1241 cm−1; MS m/z 334 (M)+; Calcd for

C19H15ClN4: C, 68.16; H, 4.52; Cl, 10.59; N, 16.73; Found:

C, 68.09; H, 4.47; Cl, 10.51; N, 16.64.

Conclusion

Michael addition of indoles with α-oxoketene dithioacetal

was realized by using catalytic amount of mild Lewis acid

InCl3 under solvent-free conditions, affording bis & tris-

indolylketones and further leading to the in-situ syn-

thesize of meridianin alkaloids. The reaction avoids the use

of toxic solvents, the overall yields of the products are good

and starting materials are cheaply available in compare to

ethyl-substituted dithioacetals.
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